Detection of tetrodotoxin (TTX) from two copepods infecting the grass puffer Takifugu niphobles: TTX attracting the parasites?
In May 2002, two parasitic copepods, Pseudocaligus fugu and Taeniacanthus sp., were collected from the body surface and gill of the grass puffer Takifugu niphobles, respectively, in Takehara city, Hiroshima Prefecture, faced with Seto Inland Sea located in the western part of Japan. To them was added 5 ml of 0.1% acetic acid, then the suspension was subjected to ultrasonic disruption with an ultrasonicator for 10 min. The resulting mixture was heated in a boiling water bath for 10 min, and then centrifuged. The supernatant was concentrated under reduced pressure, and loaded on to a Sep-Pak plus C18 Environmental Cartridge (Waters). The unbound fraction was analyzed by HPLC and gas chromatography-mass spectrometry (GC-MS) for tetrodotoxin (TTX). It was rather unexpectedly revealed from these results that this fraction was comprised of TTX and its analogues. As far as we know, this is the first record to show the existence of TTX in the copepods. In addition, relationships between the more and less than the average number of the two parasites and the toxicity of its skin mucus of the host were examined by student's t-test. In P. fugu, the average number per host was 13.9, and those are 520.7 (n=9) and 269.0 MU/g (n=22), respectively. A highly significant difference between them was detected at p-value 0.0011. In contrast, as for Taeniacanthus sp., the average number was 2.7, and those were 338.0 (n=14) and 345.5 MU/g (n=17), respectively. No significant difference was detected in Taeniacanthus sp. The high host-specificity of P. fugu on the toxic puffer and the present bioassay of its skin mucus suggest a possibility that TTXs may attract the parasite.